Limited hydrolysis of bovine plasma albumin at neutral and alkaline pH catalyzed by associated proteinases.
Proteinase contaminants in some plasma albumin samples have previously been shown to produce cleavage of the albumin molecule at acid pH. The F conformer, existing at pH 3.8, is cleaved near erisidue number 400 to yield a large N-terminal fragment of approximately 46,000 daltons. No cleavage was found at pH above approximately 4.4. It is shown in this paper that the proteinase contaminants are active over a broad pH range from 2.5 to 11.4 provided conditions are such as to induce some breakdown of the native conformation of the albumin molecule. Addition of Tris-borate buffer (0.1 M) at pH 7.5-9 is sufficient to permit cleavage. At pH near 9 this occurs predominantly 42,000 and 27,000 daltons. Near neutral pH substantial cleavage occurs in 4-8 M urea solution or in the presence of sodium dodecyl sulfate (AD110 complex). Under these conditions there are two large fragments (42,000 and 47,000 daltons) and essentially two small ones (20,000-27,000 daltons). Under conditions where there is no cleavage at 38-40 degrees, substantial cleavage results at 50-65 degrees but enzyme inactivation also occurs toward the top of this range. The alkaline activity is inhibited by soybean trypsin inhibitor but not by pepstatin; the reverse is true of the low pH activity. Cleavage at neutral or alkaline pH under the various conditions occurs primarily at X-Leu bonds while the low pH activity was already shown to occur at X-Phe. These facts suggest the presence of at least two enzymes. There is surprisingly little pH dependence over the range 7.5-9 in any of the media examined, even though albumin is known to undergo a significant conformational change in this range, the N leads to B transition. This transition is thought to be essentially a tertiary change with little loss of helix content. It is suggested that loss of native secondary structure, especially uncoiling of helical regions, is crucial to permit attack by these enzymes.